This study involved an audit and a survey of the Acute Pain Service at Princess Alexandra Hospital. It was found in the audit that the relative choice of epidural analgesia had declined by 50% over the five-year time period of [1998][1999][2000][2001][2002][2003]. The survey of consultants showed that 82% of them had changed their practice and that they were performing fewer epidural anaesthetics. Two of the most common reasons given for this change in practice related to fear of litigation (34%) and lack of evidence (21%). These results show that within this department approaches to postoperative pain control had changed and that this appears to have resulted from factors such as the medicolegal environment and the possible influence of evidence based medicine.
The choice of the best postoperative analgesic modality for major surgery has always been a controversial topic. The need for analgesia is of paramount importance to the patient and there are numerous options between which the clinician can choose. The medical literature has focused on topics that include safety and ease of administration of analgesic agents, relative costs, efficacy, complications and ultimately the effect on patient outcome.
The first question to answer when choosing between the different modalities is that of comparative efficacy. Extensive research has been done on this topic and although patient controlled analgesia (PCA) has been shown to be effective in terms of patient satisfaction 1 , it offers no improvement over intermittent analgesic administration in terms of postoperative morbidity 2, 3 . In addition, PCA does not reduce the stress response associated with major surgery 4 . A meta-analysis of the comparative efficacy of epidural analgesia versus parenteral opiod analgesics came to the conclusion that regardless of the analgesic agent and location of the catheter placement, epidural techniques provided better analgesia 5 .
One of the earliest assumptions was that regional anaesthesia improved postoperative outcome. Research in this area examined individual physiological components of the effects of epidural analgesia such as ventilation, metabolism and thromboembolism [6] [7] [8] . This led Yeager and co-workers to perform a prospective, randomized controlled clinical trial comparing a combined epidural and general anaesthetic to a general anaesthetic alone 9 . The authors concluded that a combined technique is associated with an improved operative outcome. Other investigators evaluated the influence of epidural analgesia on pulmonary and cardiac outcomes and their conclusions supported a positive role for epidural analgesia in decreasing postoperative complications [10] [11] [12] . A metaanalysis summary of the randomized trials comparing the effects of general anaesthesia and neuraxial blockade on postoperative morbidity and mortality also supported the belief that neuraxial blockade resulted in reduction of major postoperative complications 13 . In contrast, the "MASTER" trial prospectively evaluated 915 high risk patients and concluded that, except for a moderate reduction in respiratory failure, there was no significant effect of epidural anaesthesia and analgesia on the overall frequency of complications after major abdominal surgery 14 . Further subgroup analysis of patients at respiratory high risk, cardiac high risk or having aortic surgery groups came to the same conclusion 15 . Patients in the epidural group did have lower pain scores in the first three days after surgery.
In view of the controversy in the literature with respect to the relative benefits of these modalities of postoperative pain management, we audited the Acute Pain Service database at the Princess Alexandra Hospital, specifically comparing use of epidural and patient controlled analgesia during the five-year time period from 1998 to 2003. We also surveyed the consultants in the department, looking at whether they perceived a change in practice, possible reasons for change and the personal experiences of individuals with respect to litigation and severe complications of these analgesic methods.
MATERIAL AND METHODS
The Acute Pain Service (APS) has been gathering data since 1993. Patients receiving either a PCA or an epidural anaesthetic are referred to the APS for management on the wards. Prior to 1998 the forms did not contain sufficient information for the purposes of the analysis. The MASTER trial used medical and surgical criteria to define "high-risk" for entrance into the trial. We used the surgical criteria from the MASTER trial to identify a group of patients having major surgery where either epidural analgesia or PCA appeared indicated for optimal postoperative pain management. This included elective, nonlaparoscopic operations involving the abdomen or thorax (except cardiac and pulmonary surgery) that invariably take longer than one hour 14 . The hospital database for operations performed was examined to ascertain whether there had been any change in the types of surgical procedures undertaken during the time period of this audit.
Surgical cases were counted into the respective epidural and PCA groups in intervals of a year. Patients who had had both an epidural and a PCA were not counted as they were a small group (3% of the total) and we considered their omission would not influence the comparison being made. The database was kept as a paper record and five months of data, from January to May 1999, had been lost.
The second part of the study involved an anonymous questionnaire given to the consultants in the department. We constructed a list of all the consultants who had worked in the department during this five-year period and who had contributed to the sur-gical lists that comprised this study. To avoid possible bias, the questionnaire was administered before the consultants were aware that an audit was in process and before the research team knew the outcome of the audit. The Chi square test was used for comparison of proportions. Ethical approval was obtained from the Ethics Committee at the Princess Alexandra Hospital.
RESULTS
A graph of four of the major groups of surgery that are performed in the hospital showed that apart from an increase in colon surgery in 2003, the numbers of procedures has remained relatively constant from 1998 to 2003 ( Figure 1 ).
The data audit yielded 6,240 patients who were eligible for inclusion, representing an annual average of 1,134 (adjusting for the six months of missing data). Figure 2 shows the proportion of epidurals relative to the total number of patients who had either a PCA or epidural analgesia. The proportion of epidurals decreased from 53% in 1998 to 27% in 2003, representing a decline of 50% in the number of epidurals performed in comparison to PCA over the six-year period (P<0.001) ( Figure 2 ).
The questionnaire for consultants had a 100% response rate from those who could be contacted, representing an overall response rate of 79% (n= 35). The consultants who could not be contacted were those who had worked in the department on a parttime basis for a limited period of time. Anonymity was maintained through a third party intermediary administering the questionnaires. The age distribution and years in specialist practice is shown in Figures 3 and 4 respectively. Categories of major surgery FIGURE 1 With regard to the MASTER trial, 25% of respondents had participated in the trial, 88% had read it and 100% had read other trials on the topic. When asked about whether their practice had changed, 82% claimed to be using more PCA and 18% said there had been no change. No-one claimed to be using more epidural analgesia. The next question asked the consultants whose practice had changed, to identify the most important reason for this change. The options presented included previous bad experience, patient request/refusal, MASTER trial, fear of litigation, lack of evidence base, surgical request and other ( Figure 5 ).
In the context of their entire professional experience, the response rate to the question "Has any patient of yours had permanent complications from PCA/an epidural?" was five of 35 (14%) for an epidural complication and one of 35 (3%) for a complication of PCA.
In response to the question "Have you had any lawsuits involving PCA/an epidural?" 12% reported that they had been the subject of a lawsuit as a result of using an epidural technique and 3% reported that they had a similar experience as a result of using PCA.
Of the four respondents who had a lawsuit against them as a result of an epidural technique, only two indicated that these lawsuits related to a permanent complication. In response to the question, "Do you know anyone (personally) who has had a lawsuit involving PCA/an epidural?", 66% of respondents answered in the affirmative in respect to epidural analgesia and 9% in respect to PCA.
To conclude the questionnaire, the respondents were asked whether they felt that patients' preferences towards postoperative analgesia have changed in the past few years.
Fifty-three per cent of respondents felt that patients' preferences toward postoperative analgesia had changed and 90% of this group considered that patients preferred PCA. 
DISCUSSION
The results of this data analysis show that there has been a significant decline in the frequency with which consultant anaesthetists use epidural analgesia compared to PCA in our department. Audits from two other pain services reported that their incidence of epidurals and PCA was 47% and 62% respectively. These audits were conducted in 1996 and 2003 and there was no mention that the relative incidence of the two modalities was changing 16, 17 . The questionnaire showed that most consultants believe there has been a change in their practice and the two most common reasons given were fear of litigation and the lack of clinical evidence to support the choice of epidural analgesia. Litigation associated with epidural techniques is a problem that has been highlighted in two studies 18, 19 . Cass analysed medicolegal claims against anaesthestists over a 20-year period from 1980 to 1999, including 160 individuals insured with the largest medical indemnity organization in Victoria, Australia. Epidural anaesthesia was cited as one of the common categories associated with litigation. Although the change in litigation over the two decades for the specific categories was not quoted, there had been an overall increase in claims from 49 to 173 from the 1980s to the 1990s, with claims involving 35% of the anaesthetists insured with that particular organization. This might explain why 66% of the consultants in this study reported knowing of someone who experienced a medicolegal incident relating to an epidural. Leinhart and Chigot assessed anaesthesia related malpractice claims in university hospitals in Paris between 1977 and 1994. For the claims that were directly related to anaesthesia, the most frequent problem identified was a neurological complication of spinal or epidural anaesthesia.
The results of the MASTER trial was the third most common reason cited as a factor influencing their change in practice although changes in practice had started to occur before the trial was published (in April 2002) and the results of the trial had been formally discussed at a meeting in the department (in February 2003). The MASTER trial may have received particular attention in this study due to the fact that 25% of the consultants had actively participated in the study and the study had generated considerable discussion. All of the consultants reported having read other trials on the topic but the MASTER trial represents the most comprehensive prospective randomized trial on this question and appears to have influenced "evidence based" practice.
The survey also produced interesting data in respect of individuals' experience with complications of these two analgesia methods. The true incidence of neurological complications after epidural anaesthesia remains uncertain. Quoted incidences vary depending on the manner in which complications are reported and the accuracy of the denominator of the data. The initial research examining the incidence of complications from central neuraxial blocks focused specifically on spinal haematoma and the commonly accepted figures were 1 in 150,000 for epidurals and 1 in 220,000 for spinals 20, 21 . The permanent complications however include a range of conditions-cauda equina syndrome, infections, traumatic spinal cord lesions, intracranial subdural haematoma, accidental dural puncture, toxic reactions to pharmacological agents and peripheral neurological deficits. The impact of these complications on the practice of central neuraxial blocks has been previously described by Cope in recounting the case of Wooley and Roe 22 . Two patients were rendered paraplegic following a spinal anaesthetic on the same day, and the resulting publicity caused public outrage that led to the virtual abandonment of spinal anaesthesia in Britain for the next decade.
Research conducted in Finland based on insurance claims from 1987 to 1993 came to the conclusion that the incidence of serious complications following epidural anaesthesia was 0.52 in 10,000 23 . The most recent research conducted in Sweden covering the period from 1990 to 1999 involved an extensive search of numerous sources of information relating to severe neurological complications after central neuraxial block 24 . The results showed that the incidence of spinal haematoma varied from 1 in 200,000 in obstetric patients to 1 in 3,600 in female patients subjected to knee arthroplasty. One of the conclusions reached was that the incidence of permanent neurologic complications is probably higher than previously accepted and that although the individual risk for each single patient is low, the probability of an anaesthetist encountering a severe complication after central neuraxial block is not negligible. These observations lend credence to the finding in this study that 14% of anaesthetists reported experiencing such an event at some stage in their professional career.
Patient controlled analgesia also exposes patients to permanent complications. Due to the usage of potent opioid analgesics, patients are at risk of hypoxaemia and bradypnoea 25 . In the extreme, respiratory arrest and death may ensue. Causes of drug error include problems relating to programming of the PCA device, equipment faults, drug dilutions and patient usage. Estimating the risk of such events is as difficult as that with epidurals. One estimate of the probability of a programming error causing mortality was 1 in 33,000 to 1 in 338,000 26 . Numerous trials on PCA have been conducted and a systematic review by Walder points to the safety of PCA in the postoperative setting 27 . Only one of our respondents reported the experience of a PCA causing a permanent complication.
The study was limited by the data contained on the Acute Pain Service forms. The database had not been compiled with this study in mind and the forms did not always provide the information required. The other limitation of the study was the possibility of bias in the survey. The choice of questions reflected the opinions of the authors. We attempted to counteract this by phrasing the questions in as neutral a format as possible.
In conclusion, this audit of epidural versus PCA analgesia has shown a statistically significant decline in the practice of epidural analgesia between 1998 and 2003 in our department. This appears to have been a consequence of the lack of clear clinical evidence supporting an advantage of epidural over patient controlled analgesia and the impact of medicolegal considerations. Further research is needed in the field to establish with greater clarity the influences that guide anaesthetists' professional decision making with respect to choice of postoperative analgesic method.
